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(57) [«Sf9*©«5H] 



2 

«H cc *$ w a jKI4PRH^. 



3 

[0 00 1 ] 
[0 002] 

&*ti&immm (no, > «^«pfl*cc, «s 

tt. Tm<D£^tt&&5®hftx^Z> 0 

[0 0 0 3 ] 

[0 004] CCD/ctf), ^'hMrw — -feVl/X 

[0 0 05] no x fiii*«:3*ur^cift*©fe©*i[S 

m^^-m2 6^9# (199 1^9^^) 50 9 
(8 7) Ml ^*JltK**f^ 4MB¥4-7 
6 2 6 0^i, ^f^4 - 1 7 5 4 4 6^fR) &C<fc 

[0 0 06] 

^mm^^mx^^tc^ mmo»m^mmt^ 

[0 00 7] Sfc. «#<0J:5CC, «mtti*£*JBtt 
[ 0 0 0 8 ] ^CT\ ^WttilBffflfflSJBrSbSS^ 



(2) 8 1 2 6 5 5 

4 

[0 00 9] 

^ ti z> 1 1 1> i c j^i4«a m m * e > f a* j: o §a eg $ 
ns«Hsw«a*»«L/. coiSdwsrtK:, waste 

10 SBK*jacStifc*«WS4HHiaaiftL. ±BB«B*S 
«®T4*i®*m£t£tt£ i £ fete, c<D*tfilfJL<DIB 

[ooio] ±iBBfi*»8rt- 

»2©*Stt, *»#*f*rtcc, *mSh4 4ife 

[0 0 1 1 ] */c, ±I31£®£f!S&T£/c£>, 
30 ± 0 ffitt S 6ti**Oi9EStRtf &f -^«H 

cc *$ # ^ ammm^x $>& 0 

[0012] $tc. ±.&mm&m®:-?*>tc&* *ma<D 

[0013]*fc JigB»H*JB»T*/c«?>. *mA<D 

40 w?mm&. mmmMmxe> FiHuccRwfc^-f- 

[0014] 

«st $ ^ 4 cd^c , »4«*f ffix e > f £ v*mmm 

50 *tffoi*£c<fc#-e*&. 
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[0 0 15] Sfc, Mnito±7k±*Wl*lcmM$&Z><t; 

[0016] 

*MtismtctitMm 2 w s *i * <fc 5 tcmmz n 

[0017] Ttttofe. 1 cc«, os&fttts 

«*f ^ i2<b, c (ommmsm i 2 ©5HSSBccaii $ ti 
ztti> ttcmnmmw. 1 2 j: 0 <m^&cc s n/cv >; > # 

«(0*«l*S 1 3 t&KVbti* */c«S*^?** 1 <25fe 
MSauctt, IBBpRMS 1 2 ecaffl-rs«8*4«S*?L3 tecfc 
O'TjoglMl 3Ccaffl-r-5*"S«7L4*sjK«E3ti. *fc 
±EiBH«tMXl 2 tt. :ASBD««£IHS l 

5#^J&£ft£<t<t ctDfift^fffl^l 5rtK:«> 

±k»b««£ 1 2 <DMum&md& 1 1 i ©«wr *> 

»«s*ifciW*«Wffl^tf> fa> 1 Ba**©ifr&:&fiiT 
Stt&fiEfcKHSti. *fcc©»PW»ffl^tr>FJH 

6<D*^SB6cJgj3E3n/cMii5tl 6b^d 

1 7 a3WB«3 titoKWtfflX f> K;U 
1 73W»e«E«:EBS*ir^*. ft*. *iS*ffflxt* 
>KJH 7 0T4S*C*Sjfe«B85«:w. 30T 

/e#>CD#9n 7 b#Rtt6m$>£ 0 

[0018] £tc, Jtimm^W 1 ©ifeiB»«:K^6 

[0019] 3 ±IBPgS^^*i$ 1 KB. ±lfi«S*4 
«S*ffl^tr>F;l/'l 6*j<fca r *«S*flB^tf> FjH 7£ 
T^CC«»r&^*S^«3*ir*$0. 3 6CCCCD 
**»JHXtT>FJH 7«ffiXf>F;H6^ 
S^gt (L) ^W^fflL^fiBBCCtt, Jte«75>«J 

1 7 ctfRtf 6hri»S. 

[0 0 2 0] U/c^ot, «A««W««fflXtf>FJl/ 
1 6#±#fc8W>l,fcB«C, ^coS^gl (L) 

r > e>K;H7 *i±#«:»«i Zft&ctitC 

[002 1] ±IE§* fcT> F;H6, 17 CDttfHMa&C 

oorsMfrr*^ 1 ©*xt> F^i 6, 



(3) «fS*2 8 1 2 6 5 5 

6 

> F;l/ 1 7 ©±4SSP*#A*rtT F/v: 1 9 a&B 
J5KSftjfoo*»A7U 9b3WBJSS3tifc1BFK»l 9£W 
•TSSrtSBWl 8**Rl?6*in»&. 
[0 0 2 2 ] 3 6frC, ±IB^rtSPW 1 8©7 5>^SS 1 
8aij^f4«Wffl^f>F^l 6<D±mt<om. 

^^>^gpi 8ai*iitffixf> f;h Kom^my 

^>^»l 7 c <b©fflfCtt, *n-e*l€r^t> F;H 

6, i 7?:T\»cc»r^}¥EE^;rfeor«»or, -en-e 

10 n©#35 16a, 17b &mffi&tt Z>tctb<Dtt$&£m 

tiros. 

[002 3] $ fc, ±lB*tt^ilSg 1 7 a Ct7K£«*£ir 
&tc&<D, *«*&^S3 lsWRfllS tiros. C<DtK« 
<&£§B3 1 *£>^3 2 <b, *#>:/3 3 <b, CCD 
3 3 6«J& 3 ft ^K**Sa&iIiJ8 1 7 a 1*3 CC 
ffl&T Zfc&<D&m£iWt& Ok&HtMffi) 34i, CCD 

*«!&«K3 4ift*ccRtt6ns<fcifeK:, mtmcoK 

tC J: 0 fFSfj 3 # e> ft r TkCDffy^ * WfWEES 3 5 £ 

20 6ifij$nrc^ 0 

[00 2 4] t^t>^, C<OitflEg3 5«, ->l>>£^ 

4ii 4 c <d%so> #m4 l^cmn^&cms^ntc 

t'Xh>ft4 2i, COtf* h>f*4 2©^v F8B4 2 
C©^'J>^14 KDfX h>i$42©^^ Fo(54 2 a 

«r*^?KMt/y>ys («t, raemt^s) 4 

1 ai±8B«BWMSf» (»4«MM5g) 1 1 tiKHSm 
#m.4 lCDt*Xh>ft4 2CDP^ F8P4 2bffllr*Sa 

30 v F«5/y>ya (jyr, wffi^ic^) 4 1 b<b_hie 

jBSStiri^s. 

[002 5] ^ 4 6*5^0*4 7«7j^*&gg§3 4^ 

*cc^« ? ti/cjE±^F, Aswmc< mmmmt-e & 

oori^Bj-TSo 

[002 6] *r, H 1 Ct^-r J; 5«c k »4ffl^fflv§0 
5*r«l&Sti4i<bfe«:. *3&sifBES3 5©»EES4 
1 brtM^C*«jt&©gS3 4fe<fcC>*7K#»&jlSS 1 7 a * 

40 «r**B0 6*rea&stirc^tfcfl8«c&ort^. 

i lccea&stisi. *©^tt^0 5rt©j»Hjft* 
rt©j»PHft^aiEstir. *<DnEJitmi\*t*#2 i 

C0f*!&*J:*3^*< BS»W*ffl^tr> F^l 6 
WffUr. »4PS*f^l 2Srilorj»»*S*fL3^6 

[0 02 8 ] tLX. COB?, KCCtiE^3 StC.fcfj , 

*iffi^4 i brt<D7K^»nii«i«r**/c«&. *«*&iiss 

50 1 7 artfe.fcO'Tk^O 6rt©7K^ftlEEt»a8<i:&orfe 
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d . i,tc&~>x±immmmmx tr> fa* i 6#ffi« 

(L) W±CC±^OfcB#te, KJU 1 7 fe 

±HLT, *©#p»l 7b*Wft3*fc«>. *«*f?L4 
^ 6 *** Jj&gM 2 W CC WH S ti * . 

FA l 6 , 17 S«fett2 1 , 2 2 J: 0 

l\ «ffig3 5<JDfM6M4 1 art<DEE;frfc<fiTU L/c 
^otSLtfto4 30ft»iiC<l:l b^h>i*42<> 
TcOffiSCcRO, com. t«EM4 1 brtte#a*«J&3 

[0 0 3 0 ] c©<fc5tc, ±fe©tg/&CtJ:££, «?**4iS 

[0 03 1 ] ffffigtt, *Xtf>FA*6«0fc 

Mil/cOT, W^.«»BE«**. Xb*>F;^-<* 

IBfiiS3*iS<-rSCi3&s-C#S. ±IBtfJEg3 

[0032 ] ^C6C, &$m<Dm2 ©SS66W&B4 *c£-3 

t&T^ct^tcL/fcoDCcStbr, *»2©nasfia|{c*jc^r 
tt. i^f4fflcD#t^, »ffiS«CcR»fc#- F»*^L 

[0033] t^cb^, H4(C7n*rj:^tc, »EES3 5 
(D->»;>y^4 ldMHSCCtt, ffitf<-F5 laPRttfeti 
4 CCDffi#~ h 5 1 £»4«*S^ffi <«B4« 

t&SSS) 1 2 (D^J4®^K (ttfttKttflB) 4 4J:0 



(4) m*2 8 1 2 6 5 5 

8 

brwm&tifi. vm'*4'ixwBi mftm&mm 

[0 034] C^^Ccfc^xh, M*4«^^c, *-r» 
EES 3 5©fcT* F>f*4 2#W^* F P- */cWj£B&3 
nr. fM&S4 1 a F 5 1 i3W8(»(c5:o 

[0 03 5] CCDS, ±IBfg 1 <DHJfiWiBI«©«|ffitC 

[0 03 6] *^2(D*jSffiWCW. ^4tC^Tcfc 

IKrtSPWl 8tcfiSS, F;H 7 CD 

iffiKfcSiFW' FTaII 9 a JWfcJ&StlTl* 

So 

[0037] awe *^<DH3 comtfcw&ms 

#>6©j^f4ffi£. SSL 7k**PEE-r*/c«>(D«EES(c»n 

its**©*:, *mmmxv>\:)\,*immmmxv> 
F^cc<fco^Lanr-^tc±^-r^cfc^cc«figb/ccD 

^^i«^Siii>^ «S*4*S4ffl^fc'>F^KD 
^Sbccf* o r ^a»*mi6 5 # S cfc ^ cc L//c ^cdx? 

[0 0 3 8 3 tttto*. «ftf#**l«Kc« % ^lffi^ 
rF61, S2tt^ h 6 2*5<fc0^3ift^ h 6 
«tt6*i£<fcfcR:, tr> F;H 6©W8RCC 

»ltta^6 4*<tOW2tta«^6 5^flE3 
^fcf 1 h 6 1 fcJ:a'f2^- h 6 2 

mmm&M3&) 1 1 i«*n*n»i*5j: 

tf»2MS*4S««!8 6 6. 6 7^ci:^ 

aaiSn, *&»3ttJl?- h6 3i»E»3 5<0^^ F 
«S/ v > ^> >S i^tm 4 1 a <b^3 j^f4SM©5§ 
40 («S»et»&3SB) 6 8 £Xim2tiXi,>& 0 fLt, $ 
6CC^1 fe^O'm2teailP i \:6 4, 6 5(D§- 
^3ffi^- h6 3tc*fj£-r-5fi[K-CHP3nSi<fcfe 
CC. m 1 ffliiil^e 4 (DitlSmBum 1 tt^- F 6 1 CC*t 

je*r ^fi ar , * /c» 2 ft&aii^ 6 5 <Dfi6ssp«» 2 a 
f 6 2 ccwjE-rstta-rsnsn. ^o^5f4««i*ffl 

^b'>F^l 6©^api 6 a<DBJB$K:*5C>T«:, H2tt 
ilii/\:6 5CCJ:^, ®2ttd<- F62 <bH3tt^- F 6 
3 i *5aat«B i *c 0 v *SP1 6 a(Dg8B#ccfcl^r«, 

in 1 isaa^ 64i$3 mtmmwm est &mmvtm 

50 iftSi^JC, «ffi#-F6 1, 62, 6 3*J«flE3ti 
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tt^o ins. m2Mwmm<g9&G7<D&tpictt. m± 

[0 03 9 ] */c. *^3©»«CfeC^«, j»4*B 

<7>fi^B ? ^>v ? SB 1 7 c cbWtlH*, Iff 1 <DMMMXn% 
LfcERIffl (L) ^ft^<£5tf:, Tfr:b^MT£J:5C<: 

[0 04 0] L/t#^r, c©1#/$&c*5^t, JKS£fffi#s 

mmmmffi 1 1 cc«i&s n<*> £ , jab o 5 ftcomnm 
3W»ES*ir, «*w»ffl^br> f;h 6^±#-ra. 
c<oft&. mimmmKB 4^9, mi**- h6 1 

«H^SS»«B6 8*gr, ifE^3 5©fBttS4 1 art 
KA^ fcTX F>»4 2*±#f3-££. t'XF>(*4 2 

^istsi, Jfs^4 i brto*3&iME?n, c<om 

E3ftfc*#*g«£©8&3 4fc<fctf*{&l£itS§ 1 7 a £ 

[oo4i] ft&. *<DmM&mT-?z>±. mnmmm 

T\ SI3fflM*- h 6 3 <fc»2iS#- h 6 2 &*SjtjHHB 
(CftO. fW«4 1 a rt<D»4ffi^»m^^ 1 lf*3 
*Cg?£. Tftfr^ *»EE«3 5P*g©t:-X F>#4 2». 
M0^ta4 3*5^0**0^^^0. TKUt, 7U<Dt£ 

[0042] c©«jsJE©i«^fe. ±M^mi<ommmtm 
laiWKteortt, asMft©flaft*. JftEEMccBtrfc 

[0 043] Uc^oT, ft£<DttaL&m 1 OHM^Ili 

**#UBK:tt. ^l7k^K-h7 lfc<fcD*027K^*- h 

rtSBfcfcfc, Hl7KiSil?:7 5^JKfiKSn, ^/cCCDUl 
7teI5I/t7 5©— «g|5^ 1 F 7 1 Cc#ti£-r&{£ 

HfrcHPStt* *<3DffiaSSRfci»2*#- h 7 

2CC»j£-r4ffi««:liPStir*j?). 3^oj|K*5W»ffl^ 
fcT>FJH 6<D*PW1 6 a©tBRFtC*j^rtt, 01*3 
ffi/\7 5 ^KSilt*^ t ft D . 1 6 a (DgP^&Cte t > 
TG£, »l7kaffl7S:7 5^bt, Un**- h 7 1 <h 
3£2*tf- h 7 2<fc3W^««<S:a*J:5a{SaBCC, «■ 



(5) WSF2 8 1 2 6 5 5 
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tK#-F7 1, 7 2*«?tltC^ 0 
[0 044] £/c, *fffig3 5 (DTSBCC« k *tJI^4 1 

CC. h><*4 2<DTBi^6T*^tBLr»W6n 
/cT^Pn > FSB 4 2 ±IE7K^A^4 1 cftteSifr 
S^cJfASnri^o *f]I8 3 5 (D*SSA^ 4 

1 cOfflSSWcfi, 03**"- F 7 3^SW6tii<fci 
feK, ±8eTSCP^ FBB4 2 brtCCtt, g!3 7jaJ<-F7 

3<t7k^A^4 i cn±*mt?z>m 2*^01^7 6 #5 

10 MStitc^c 

[0045] iy^r, jjb*«*&W8 (7K«*&ig 

3§) 3 4*C:tel>T\ *#>:/3 3 <t»l*#- h71i 

«Sri*«|&eBgP3 4 aCC<fc5gS»Sn. ^/c»2* 

^F72 <bif]£££3 5C07K^A^4 1 c ittf2*« 

*&«BW3 4bCcJ:0S8KSti, S6CC»3*#-h7 
3*i6©*«®3*ttjgffgg3B3 4 c *«T»EE^4 1 

bfflijCCjg^$n/cSl4 7K«i^3§gP3 4 d(0ife4><cSm 
*^JJB*2*«l&«8aB3 4b©ift4i«c«, * 
Mfflort * - A 7 7 *5RW c^. ft 

20 &\ ±ia01feJ:^27jc«^Ka5 3 4 a, 3 4 b CD 

[0 04 6] 02©H*«l<i:HaiCC, ±SB»EE 

^3 5 y > ^4 1 ©WJMtett, to*- h 8 1 j&JSfft 
W6>n, iS/c-> »; > ^14 1 Of^»l^4 1 a (tcm 1 »4 

8 1 1 mnmmm i 2<owm 5 <h^2««4^«is 

351 1 bCc<fcgJ8as*rci>£ Q 

[0 047] ft*5, *fJES3 5 tCfcli-C, fXh>*4 
30 2*«T»Lri>*»^CCtt, tt*- b 8 1 i{ / Wi^4 1 

a.tmmmvm-c&ztt&ic. ®3*^h73i 

*^AM4 1 c i.3fts*2*il»t7 6*^LTiiattllK 
^/ct-Xh>f*4 2^ji^ffficcJ:0_b^^n/c 
»^CCW, ffl^K- h 8 1 ^{^^4 1 a i*saiit«8K: 
ft^ii^^C, »3*#-h7 3i*iAf4 1ci*s 
IN»iiJKS8<bft4J:5(c. f ti(D^- h 7 3 , 8 1 

[0 048] ±ME<ommcb^x. mmm&msztiz 

<b, JfJE^3 5 (DfX h>f£4 2 3&^f«X hn-^/c^ 
40 i^^nt, fEU>^4 1 a itt*- h 8 1 tfimmistc 
im t ft 0 , ^r^ff^f 0*R*4iS*iffliB2?) 5 |*j ^c#tj^ ? ti 

[0049] c©fft, ±ib0 i (ommmtmucommc 
s*«flax t* > ka- i 6 &±m L,tcm&x\ m 1 7j<^- 

h7 1 i^27K**- b 7 2 ^l7kilM/^7 5^r/r 

50 *fJES3 5©b"^ h>»4 23&SKL«to4 3ft 



(6) 



m*2 8 1 2 6 5 5 
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a&mfimTEZtiZo *fc. *»4©*»wc*5t,vt 

XfcT>FJH 7cr>±aaP€:l6rt-rSifc«>©/7V F^l 9 
aJdW?titC^ 0 10 

[0 0 5 1 ] #CC, *%BJCD»5 <D*WJ^®7 tCS*^ 
[0 0 5 2 ] Lfctf^r. 7k^tiHti^a5^:^< ffi2<D*g 

ra— #-^*#ur-eo»K*«Bsr^. r%:t>*>. mi 20 
1 5rt«cEI«Sft*aM«»ffl^ tr> 1 #9$ 

1 6 a £WrST8MBtR« 16Ai. TSBil?i«9$ 1 6 A 

(D±^CCjff^$ n^s<D*r^sp^ ^ >^SP 1 6 B t . 
[0 0 5 3] cod: ^^j^J4«*fffix tr> K;u l 

6^iea$n§'>i; 1 TSPistKSiu 6 a £ 

JRWT 2>T%tis »;>*115Ai, *fffl:7 ^ >^8P 1 6 

[oo54]fur, c©*«e^ 1' 0 1 7kt£*&£ia 

3 1 3 4<Dj£*KIB 

as*m>a B r&fe^ 7jof<> y 3 3 £ ±ietfjE^ 1 

0 1 »l*«l&eB8B3 4aCcJ:f5attSti, £ 

/cccDitE^i 0 1 txmmmx e> f;h 7©*«i& 

iisg 1 7 aCcSBfrr F7U 9 a <fc#SI2*#tt&« 

[0 0 5 5] ^LT, 3 6CCtt>mSB^»;>yMl 5 BCD 
TBHK^S3ft*flMl 0 2 (Jftf4{& 
tt&ft) 1 li^ ttf4Stt«!S <«B4ttl&«K) 4 4 

[00 5 6] */c. *n»t/y >*ffil 5 BCDi^CC 
tt. j^*4«*tfflx fcT> F;U 1 6 *T*(c«»-T S» 1 a 
*af*2 1 sWKKStiS i i fete, i«ftf#*» 1 CDfmKDH 
SB 1 artfctt* 7K»ftfffl^ f> FJU 1 7 fcT^fcttf&T 

[0 0 5 7 ] UcA^r, ±8B«^cfet^r , tttna^ 50 



SrtccA^iifeK:, «0«ff«iai 0 2f*3ttA£o tt 

TS£. *p«l 6a«, j8f4iS»4iiM 1 2£ 
Ji r MHSHRM 7L 3 J: 0 **J 5 tx £ . 
[0 0 58]-^ 0 2rtfcAofc»l4tt«>»f 

fcCtaf*2 1 ©ttSfcfti 0 & At <*^i, «S*4«S*ffl^ 
b">,F;H 7#±#U »EEM1 0 lftOTk^MESft 
r v 7jc«*&aSSl 7 art«C«j|»S4ii. 
[0 0 5 9] ^Lt, *«*&fflKI 7 artCCttJ&Stifc 
*#*jB9 6rt*CA9* C(D7K®0 6rtr«tt5**J 
»2tfta#2 2<Df=r»A<fc0fe^*<&*i, 

2rtccpss^^n^ 0 

[0060 ] C(Di#^4>, m 1 ©SISfiWiglfiKDja*?: 
[006 1 ] *»l9©»6©IIJIiffil*H8 

[0 06 2 ] l/c^ot *©»BE«»M*^< ffeO^ 

Ml 5<D±SP->y >#M1 W©fXF>» 
1 1 1 &mW)&&cmM:-?Z>±£i>t<c. ^co_t&^Hiap 
^7KttlJIffl(Dti^ 1 1 2 ibfc^OT^)^ . 

[006 3 ] * fc. mmi&m i wccb. ^*«*fffix 

t>F;i/i6©±»K:i£i;t. ±ISfXF>«tl 1 l* 

>^fi sort, *mw^y>ysi 5B©±^c(i, 
±iaex h 1 1 i *aiffT*}fe«)©fliEEttfltt&s i 
i 3 #rw * ft:««^F*# i o^HSB^ y > 

1 5 B©TffiCC*fj£-r*2ffi»f{Ctt % *l*5j:a f ®2tt 
#-H21, 12 2 & J £tl^tlBf8 l £tlZ>± t i>(tC, 

mmmmm^ e> f;h i <o^mat. —mmm^ 

J&Sl 1 3rtfCBSn-r-5<btt>fCfl6ja8|53&i±IB®lift* 

-M21 ccm-rsciatcHPsnfcm 1 t&mmK 1 
23, fcj:^— ffigwijnaea&si 1 3rtct^pir«s£ 

<h^CCffifflSP^_blEH2rfi^- h 1 2 2lCttfc'tZ>&m 



C7) 
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icmn s ftftjr 2 ttiiii^ 1 2 4 jwkjsrs ft . £ fc*8» 

fWMWS (jKHWMIB) 1 1 t±ism 1 tt#- h 1 2 

1 1 mnm&mm) 4 4 k j: 0 3 

ft£££k&C, ±gBSI2tt^- M 2 2<btttB0 5<b« 
J»*RL«881 2 5lc<fcOajI3ftTl>£. 
[0 064] fit, jBPWtt#Jl^fcr>F^l 6<D#SB 
1 6 a©B§BSK:**C>Ttt, #ltt#- H21i»ltt 

^2?Sd<-h 1 2 2 £ 31 2 iassfcn; 1 2 4<t#ilil 

tttSi^Scfc^tCSti, */c#an 6 a<DBBB#K:*5t>T 10 
W fc fit 1 H2 1i»l ffiSilTt 1 2 3 

tfc^<h&&<£5CC3ft£<t fS2ffi#- h 1 2 2 

t m 2 fflaffi/v: i 2 4 <t <t & s <t 5 &c 3 ft 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] NOx in a Diesel engine NOx in the Diesel engine which it is the reduction-ized 
approach, makes the elevated-temperature field of the flame periphery section of a combustion 
chamber inject water in case fuel oil is made to inject from a fuel injection valve, and reduces the 
combustion temperature of the above-mentioned elevated-temperature field The reduction-ized 
approach. 

[Claim 2] While arranging the spindle for water injection with which the fuel-injection room 
opened and closed by the spindle for fuel injection was formed while fuel oil was supplied in the 
injection valve body, and the water supply path was formed in this fuel-injection interior of a 
room inside free [ sliding ] While preparing the water-injection hole which prepares the fuel 
nozzle which opens for free passage the water-injection room formed in the point of a water 
supply path of the sliding in nothing and the above-mentioned fuel-injection room as closing 
motion is free, and is open for free passage in the above-mentioned water-injection room The 
fuel injection valve in the Diesel engine characterized by setting up in the direction in which the 
water injected turns to the direction of opening of this water-injection hole in the direction of 
the elevated-temperature field of a combustion flame. 

[Claim 3] While arranging the spindle for fuel injection with which the water-injection room 
opened and closed by the spindle for water injection was formed while water was supplied in the 
injection valve body, and the fuel-supply path was formed in this water-injection interior of a 
room inside free [ sliding ] While preparing the fuel nozzle which opens for free passage the fuel- 
injection room formed in the point of a fuel-supply path of the sliding in nothing and the above- 
mentioned fuel-injection room as closing motion is free and preparing the water-injection hole 
which is open. for free passage in the above-mentioned water-injection room The fuel injection 
valve in the Diesel engine characterized by setting up in the direction in which the water injected 
turns to the direction of opening of this water-injection hole in the direction of the elevated- 
temperature field of a combustion flame. 

[Claim 4] The fuel injection valve in the Diesel engine according to claim 2 or 3 characterized by 
forming the intensifier of the water operated with fuel oil in the middle of the water supply path 
which supplies water to a water supply path. 

[Claim 5] The fuel injection valve in the Diesel engine according to claim 2 characterized by 
preparing the boost room which boosts water in a fuel injection valve body by migration of the 
spindle for fuel injection. 

[Claim 6] The fuel injection valve in the Diesel engine according to claim 2 or 3 characterized by 
forming the valve mechanism which opens and closes the middle of the fuel-supply path which 
supplies fuel oil to an intensifier in the spindle side for fuel injection. 



[Translation done.] 
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DETAILED DESCRIPTION ^ 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is NOx in a Diesel engine. It is related with the reduction- 

ized approach and the fuel injection valve for it. 

[0002] 

[Description of the Prior Art] Generally, the nitrogen oxides (NOx) contained in a Diesel engine's 
exhaust gas are thermal NOx generated by oxidizing by oxygen [ surplus / combustion ] when 
the nitrogen in combustion gas is exposed to an elevated temperature during a combustion 
period. It is most and is this NOx. The following approaches are learned as an approach of 
controlling. 

[0003] ** Reduction of the oxygen density of the compaction ** combustion field of the 
elevated-temperature residence time of the reduction ** gas of combustion flame temperature, 
however in the case of a ship large-sized two-cycle diesel power plant, most combustion 
processes are diffusive burning and the rate that an initial combustion part occupies is 
dramatically small. 

[0004] For this reason, NOx currently carried out by the minor mold diesel power plant Like the 
cure against reduction-ized, it is thought that there is no effectiveness by improvement of initial 
combustion. By the way, it becomes an elevated temperature from the space where the 
periphery B of Flame A does not participate in other_£ombustion in a combustion process in 
diffusive burning as shown in drawing 11 , and is NOx to this part. Generating mostly is already 
known. 

[0005] NOx It is reported that the combustion [Marine Engineering Society in Japan:** [ 26th 
volume ] No. (September, 1991 issue) 9 509 (87) page] by the water emulsion fuel which cools 
the flame itself directly to reduction, and combustion by the water layer-like injection method 
(for example, JP,4-76260,A, JP,4-1 75446.A) are effective. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the combustion system by water 
emulsion fuel like the former, since ignitionability is bad and combustion is unstable, there is a 
fault that the equipment for control of combustion becoming difficult, and combustion efficiency 
falling as a result, and manufacturing a water emulsion fuel is needed separately. 
[0007] Moreover, in order to make fuel oil and water into the shape of a layer and to inject them, 
while injection time becomes long, therefore a burning time becomes long and engine 
effectiveness falls like the latter, the control unit of the valve which pours in high pressure 
pumping, water, and fuel oil which send out high voltage water is needed, and there is a fault that 
on the whole the configuration becomes very complicated. 

[0008] Then, this invention aims at offering the 2 liquid injection valve in the Diesel engine which 

can solve the above-mentioned problem. 

[0009] 

[Means for Solving the Problem] It is NOx [ in / since^the above-mentioned technical problem is 
solved / in the 1st means of this invention / a Diesel engine ]. NOx to which are the reduction- 
ized approach, the elevated-temperature field of the flame periphery section of a combustion 



http://www4.ipdl. ncipi.gojp/cgi-bin/tran^web_cgi_ejje 



05/06/29 



JP.07-158532.A [DETAIl^C DESCRIPTION] _, _^ 2/12 ^—^ 




chamber is made to inject water in case fuel oil is made to inject from a fuel injection valve, and 
the combustion temperature of the above-mentioned elevated-temperature field is reduced It is 
the reduction-ized approach. 

[0010] In order to solve the above-mentioned technical problem, moreover, the 2nd means of 
this invention While arranging the spindle for water injection with which the fuel-injection room 
opened and closed by the spindle for fuel injection was formed while fuel oil was supplied in the 
injection valve body, and the water supply path was formed in this fuel-injection interior of a 
room inside free [ sliding ] While preparing the water-injection hole which prepares the fuel- 
injection hole which opens for free passage the water-injection room formed in the point of a 
water supply path of the sliding in nothing and the above-mentioned fuel-injection room as 
closing motion is free, and is open for free passage in the above-mentioned water-injection room 
It is a fuel injection valve in the Diesel engine which set up in the direction in which the water 
injected turns to the direction of opening of this water-injection hole in the direction of the 
elevated-temperature field of a combustion flame. 

[001 1] In order to solve the above-mentioned technical problem, moreover, the 3rd means of this 
invention While arranging the spindle for fuel injection with which the water-injection room 
opened and closed by the spindle for water injection was formed while water was supplied in the 
injection valve body, and the fuel-supply path was fc^sned in this water-injection interior of a 
room inside free [ sliding ] While preparing the fuel-injection hole which opens for free passage 
the fuel-injection room formed in the point of a fuel-supply path of the sliding in nothing and the 
above-mentioned fuel-injection room as closing motion is free and preparing the water-injection 
hole which is open for free passage in the above-mentioned water-injection room It is a fuel 
injection valve in the Diesel engine which set up in the direction in which the water injected 
turns to the direction of opening of this water-injection hole in the direction of the elevated- 
temperature field of a combustion flame. 

[0012] Moreover, in order to solve the above-mentioned technical problem, the 4th means of this 
invention is a fuel injection valve in the Diesel engine which formed the intensifier of the water 
operated with fuel oil in the middle of the water supply path which supplies water to a water 
supply path in the 2nd and 3rd means of the above. 

[0013] Moreover, in order to solve the above-mentioned technical problem, the 5th means of this 
invention is a fuel injection valve in the Diesel engine which prepared the boost room which 
****s water in the fuel injection valve body by migration of the spindle for fuel injection in the 
2nd means of the above. 

[0014] Moreover, in order to solve the above-mentioned technical problem, the 6th means of this 
invention is a fuel injection valve in the Diesel engine which formed the valve mechanism which 
opens and closes the middle of the fuel-supply path which supplies fuel oil to an intensifier in the 
spindle side for fuel injection in the 2nd and 3rd means of the above. 
[0015] 

[Function] NOx in the Diesel engine in the 1st means of the above According to the reduction- 
ized approach, in order to make a combustion chamber inject fuel oil and water independently, 
while ignitionability becomes good, combustion is stabilized compared with the combustion 
system by the water emulsion fuel. 

[0016] According to the configuration of the fuel injection valve in the above 2nd - the 6th 
means, fuel oil and water to make [ moreover, ] a combustion chamber inject from an injection 
valve body Since sliding of the spindle for fuel injection and the spindle for water injection is 
made to perform one by one, or sliding of each spindle is interlocked mutually and he is trying to 
make it perform one by one For example, each injection can be made to perform mechanically 
unlike the device in which fuel oil and water are made to inject using a control valve etc. 
[0017] Moreover, it can prevent that do not need required mixed equipment etc. but can simplify 
equipment itself when using a water emulsion fuel, for example, since he is trying to make fuel oil 
and water inject independently, and injection time becomes long like [ in the case of making fuel 
oil and water into the shape of a layer, and injecting them further, ], and engine effectiveness 
falls. 
[0018] 
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[Example] Hereafter, the 1st example of this invention is explained based on drawing 1 - drawing 
3 . In drawing 1 , 1 shows the injection valve body of the fuel injection valve for 2 liquid injection 
in a ship large-sized Diesel engine, and water is supplied to this injection valve body 1, and it is 
constituted so that it may be separately injected in G^ombustion chamber 2, respectively, while 
fuel oil is supplied by the fuel pump (not shown). 

[0019] Namely, the fuel-injection room 12 of the shape of a cylinder opened for free passage by 
the injection valve body 1 in the fuel-supply duct (fuel-supply path) 1 1, The water-injection room 
13 of the shape of a cylinder made into the minor diameter rather than the fuel-injection room 
12 while the point of this fuel-injection room 12 was open for free passage is formed. To the 
point of the injection valve body 1 The water-injection hole 4 which is open for free passage in 
the fuel-injection hole 3 and the water-injection room 13 which are open for free passage in the 
fuel-injection room 1 2 is formed. In the upper part section of the above-mentioned fuel-injection 
room 12 While the tubed space room 15 of a major diameter is formed, in this tubed space room 
15 The spindle 16 for fuel injection with which valve portion 16a for opening and closing the oil 
sump 5 which is a connection with the fuel-supply duct 1 1 of the above-mentioned fuel-injection 
room 1 2 was formed in the soffit section is arranged free [ sliding ] in the direction of an axial 
center. Moreover, in through hole 16b formed in the core of this spindle 16 for fuel injection, the 
spindle 17 for water injection with which water supply path 17a was formed in that core is 
arranged free [ sliding ]. In addition, valve portion 17b for opening and closing the puddle 6 which 
is the connection of the soffit section of the water-injection room 13 and the water-injection 
hole 4 is prepared in the point which is the soffit of the spindle 1 7 for water injection. 
[0020] Moreover, the direction of the water-injection hole 4 established in the point of the 
above-mentioned injection valve body 1 is carried out in the direction which is injected toward 
the elevated-temperature field in a combustion chamber 2 as [ show / in drawing 2 and drawin g 
3]. 

[0021] Furthermore, on the above-mentioned injection valve body 1, an energization means to 
energize caudad possesses the above-mentioned spindle 16 for fuel injection, and the spindle 17 
for water injection, and flange 17c for engagement is prepared in the location where only 
predetermined distance (L) projected further from the spindle 16 for fuels of this spindle 17 for 
water injection. 

[0022] therefore — for example, the time of the spindle 16 for fuel injection moving up — the 
distance — ( — it will be behind by L) and the spindle 17 for water injection will be moved up. 
[0023] If the energization means of each above-mentioned spindles 16 and 17 is explained, while 
tubed crevice 1a is formed, the advice member 18 which has the tubed part 19 in which guide 
hole 19a which carries out insertion advice of the upper bed section of the spindle 17 for water 
injection was formed in the center, and water installation hole 19b was formed is formed in this 
tubed crevice 1a at the upper part section corresponding to each spindles 16 and 17 of the 
injection valve body 1. 

[0024] Furthermore, between flange 18a of the above-mentioned advice member 18, and the top 
faces of the spindle 16 for fuel injection, and between flange 18a and flange 17c for engagement 
of the spindle 17 for water injection Caudad, each spindles 16 and 17 are energized, respectively 
as predetermined thrust is also, and the 1st spring object 21 and the 2nd spring object 22 as an 
energization means for making each valve portion 16a and 17b into a closed state are 
established. «^ 

[0025] Moreover, the water feeder 31 for supplying water to the above-mentioned water supply 
path 17a possesses. This water feeder 31 consists of the water tank 32, a water pump 33, a 
water supply line (water supply path) 34 for supplying the water supplied from this water pump 
33 in water supply path 1 7a, and an intensifier 35 that is operated by the pressure of fuel oil and 
increases the pressure of water while being prepared in the middle of this water supply line 34. 
[0026] Namely, the piston object 42 with which this intensifier 35 has been arranged in the 
cylinder room 41 and this cylinder room 41, enabling free sliding, It consists of return springs 43 
which energize caudad head section 42a of this piston object 42. Moreover, the head end 
cylinder room which is the head section 42a side of the piston object 42 of this cylinder room 41 
41a and the above-mentioned fuel-supply duct (fuel-supply path) 1 1 are connected on the fuel 
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communication trunk way (fuel-supply path) 44. (It is hereafter called an actuation room) 
Moreover, rod-side cylinder room (henceforth boost room) 41b and the above-mentioned water 
supply line 34 which are the rod section 42b side of the piston object 42 of the cylinder room 41 
are connected on the water communication trunk way (water supply path) 45. 
[0027] In addition, similarly the check valve by which 46 and 47 were infixed in the middle of 
water supply line 34, and 48 are flow control valves. Next, the fuel oil and water-injection 
actuation in the above-mentioned configuration are explained. 

[0028] First, as shown in drawing 1 , while fuel oil is supplied to an oil sump 5, water is in the 
condition that the list in boost room 41b of an intensifier 35 is supplied to the puddle 6 through 
the water supply line 34 and water supply path 17a. 

[0029] And if the pressurized fuel oil is supplied to the fuel-supply duct 1 1, the part will 
pressurize the fuel oil in an oil sump 5, and the remaining fuel oil will enter in an intensifier 35. If 
the fuel oil in an oil sump 5 is pressurized and the thrust becomes larger than the energization 
force of the 1st spring object 21, the spindle 16 for fuel injection will go up, and it will be injected 
by the combustion chamber from the fuel-injection hole 3 through the fuel-injection room 12. 
[0030] And since the water in boost room 41b is already in an application-of-pressure condition 
by the intensifier 35 at this time, When the water in water supply path 1 7a and a puddle 6 is in 
the application-of-pressure condition, therefore the above-mentioned spindle 1 6 for fuel 
injection goes up beyond distance (L), the spindle 17 for water injection also goes up, and, for an 
open **** reason, water is injected for the valve portion 1 7b in a combustion chamber 2 from 
the water-injection hole 4. 

[0031] Of course, the water injected is injected by the elevated-temperature field in a 
combustion chamber 2, and makes the temperature of that elevated-temperature field fall 
effectively at this time. In addition, while each [ after injection and ] spindles 16 and 17 are 
returned to the original condition according to the energization force of each spring objects 21 
and 22, the pressure in actuation room of intensifier 35 41a also declines with lowering of the 
pressure of fuel oil, therefore water is supplied also for the piston object 42 to the original 
location by the energization force of a return spring 43 in boost room 41b at return and this time, 
and it prepares for the next injection. 

[0032] Thus, since it was made to make nothing and^ater inject toward the elevated- 
temperature field of a combustion chamber so that a part of the fuel injection timing can be 
shifted from a nozzle which is different in fuel oil and water and a combustion chamber may be 
made to inject according to the above-mentioned configuration, it is NOx. Generating can be 
controlled effectively, and since ignitionability becomes good and combustion is moreover 
stabilized compared with the combustion system by water emulsion fuel like before, combustion 
efficiency improves. Moreover, the manufacturing installation for mixing fuel oil and water and 
manufacturing a water emulsion fuel is not needed. Moreover, since migration of each spindle is 
interlocked with and it enabled it to shift fuel injection timing of water and fuel oil mechanically 
For example, like [ in the case of making fuel oil and water into the shape of a layer, and injecting 
them ], injection time becomes long and engine effectiveness does not fall. Moreover, compared 
with the configuration which needs the complicated control unit for controlling simultaneously 
high pressure pumping and the fuel oil impregnation valve which send out high voltage water, the 
configuration can be simplified dramatically. Furthermore, it becomes possible to make it be 
proportional automatically of the amount of water and fuel oil to inject, without depending for 
both injection quantity on a control unit mechanically, since the amount of lifting of both spindles 
is supported. 

[0033] Moreover, since the intensifier was considered as the configuration separated from each 
spindle, it can make low the installation height of the spindle part for fuel injection, for example 
compared with the case where a boost device is established in one with a spindle. In addition, the 
return spring 43 in the above-mentioned intensifier 3§.can also be excluded. 
[0034] Next, the 2nd example of this invention is explained based on drawing 4 . In the 1st 
example of the above, the fuel oil from a fuel pump is set in the example of **** 2 to having 
made it supply sump inside from a fuel-supply duct directly. It is made to perform supply of fuel 
oil through the port section prepared in the intensifier side, therefore since almost all 
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configurations are the same as that of the 1st example, the same number is given to the same 
components and the explanation is omitted. 

[0035] That is, as shown in drawing 4 , while the oil port 51 is formed, the downstream part is 
connected to the side attachment wall of the cylinder room 41 of an intensifier 35 in the fuel by- 
pass line (fuel-supply path) 52 rather than the fuel communication trunk way (fuel-supply path) 
44 of this oil port 51 and the fuel-supply duct (fuel-supply path) 12. 

[0036] According to this configuration, the piston object 42 of an intensifier 35 will be first 
moved only for a predetermined stroke at the time of fuel supply, and after actuation room 41a 
and the oil port 51 have changed into a connection condition, the fuel oil of a predetermined 
pressure will be supplied to inside 5 a sump. 

[0037] Then, that fuel injection timing is shifted a little from the nozzle from which fuel oil and 
water differ by the same actuation as the 1st example of the above, and it is injected in a 
combustion chamber 2. In addition, the opening location of the oil port 51 is set up so that the 
amount of water injection may be proportional to fuel oil consumption, i.e., the high voltage 
holding time of fuel oil. 

[0038] Moreover, in the example of **** 2, as shownjn drawin g 4 , guide hole 19a for showing 
directly the advice member 18 to the upper bed section of the spindle 17 for water injection is 
formed. 

[0039] Next, the 3rd example of this invention is explained based on drawing 5 . While supplying 
the fuel oil from a fuel pump to the intensifier for pressurizing water directly as a source of 
application of pressure in the 1st example of the above To delay the water pressurized with this 
intensifier for a while, and make it inject from fuel injection timing of fuel oil The spindle for water 
injection is set in the example of **** 3 to having constituted so that it might go up together 
[ for a while ] with the spindle for fuel injection. While forming a valve mechanism in the middle of 
the fuel-supply path to an intensifier (i.e., the spindle side for fuel injection), it is made to 
operate a valve mechanism with migration of the spindle for fuel injection. In addition, about parts 
other than this valve mechanism, the 1st example and since it is the same configuration mostly, 
the same number is given to the same components and that explanation is omitted. 
[0040] that is, the 1st oil port 61, the 2nd oil port 62, and the 3rd oil port 63 are established in 
the injection valve body 1 side — inside the spindle 16 for fuel injection both The 1st oil free 
passage hole 64 and the 2nd oil free passage hole 65 are formed, and the 1st oil port 61 and the 
2nd oil port 62, and the fuel-supply duct (fuel-supply path) 1 1 are opened for free passage by 
the 1st and 2nd fuel communication trunk ways (fuel-supply path) 66 and 67, respectively. 
Moreover, the 3rd oil port 63 and actuation room 41a which is the head end cylinder room of an 
intensifier 35 are connected on the 3rd fuel communication trunk way (fuel-supply path) 68. 
Further and one edge each of the 1st and 2nd oil free^passage holes 64 and 65 While opening is 
carried out in the location corresponding to the 3rd oil port 63, the other end of the 1st oil free 
passage hole 64 is a location corresponding to the 1st oil port 61. Moreover, opening of the other 
end of the 2nd oil free passage hole 65 is carried out in the location corresponding to the 2nd oil 
port 62, and it is set at the time of close [ of valve portion 16a of the spindle 16 for fuel 
injection ]. Each oil ports 61, 62, and 63 are formed so that the 2nd oil port 62 and the 3rd oil 
port 63 may be in a free passage condition and the 1st oil free passage hole 64 and the 3rd fuel 
communication trunk way 68 may be in a free passage condition by the 2nd oil free passage hole 
65 at the time of open [ of valve portion 1 6a ]. In addition, the check valve 69 is infixed in the 
middle of the 2nd fuel communication trunk way 67. 

[0041] Moreover, he is trying to be contacted in the example of **** 3, between the top face of 
the spindle 1 6 for fuel injection, and flange 1 7c for engagement of the spindle 1 7 for water 
injection, so that there may be no clearance (L) shown in the 1st example. 

[0042] Therefore, in this configuration, if fuel oil is supplied to the fuel-supply duct 1 1, the fuel 
oil in an oil sump 5 will be pressurized, and the spindle 16 for fuel injection will go up. For this 
reason, by the 1st oil free passage hole 64, the 1st oil port 61 and the 3rd oil port 63 will be in a 
free passage condition, and through the 3rd fuel communication trunk way 68, fuel oil enters in 
actuation room 41a of an intensifier 35, and raises the piston object 42. If the piston object 42 
goes up, the water in boost room 41b will be pressurized, this pressurized water will enter in a 
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puddle 6 through the water supply line 34 and water supply path 17a, the spindle 17 for water 
injection will go up that it is also at that pressure, and^ water will be succeedingly injected by 
injection of fuel oil in a combustion chamber 2. 

[0043] In addition, after injection of water is completed, the spindle 16 for fuel injection 
descends, the 3rd oil port 63 and the 2nd oil port 62 will be in a free passage condition through 
the 2nd oil free passage hole 65, and the fuel oil in actuation room 41a will return in the fuel- 
supply duct 1 1. That is, with the pressure of a return spring 43 and water, the piston object 42 in 
an intensifier 35 descends, and is returned to the original condition. 

[0044] The effectiveness that 1st it is the same also in this configuration of the above is 
acquired. Next, the 4th example of this invention is explained based on drawing 6 R> 6. In the 1st 
example of the above, while supplying the fuel oil from a fuel pump to sump inside from a fuel- 
supply duct directly Water is directly set in the example of **** 4 to having made it supply at 
the boost room of an intensifier. While being made to perform supply of fuel oil through the port 
section prepared in the intensifier side, a valve mechanism is formed in the middle of [ both ] the 
water supply line which supplies water to an intensifier (accuracy spindle side for fuel injection) 
(i.e., an injection valve body side and an intensifier side). 

[0045] Therefore, since almost all configurations are the same as that of the 1st example, the 
same number is given to the same components and the explanation is omitted. As shown in 
drawing 6 , namely, to the injection valve body 1 side the 1st water port 71 and the 2nd water 
port 72 are formed — inside the spindle 16 for fuel injection both While the 1st water free 
passage hole 75 is formed and opening of the end section of this 1st water free passage hole 75 
is carried out to the location corresponding to the 1st water port 71 Opening of the other end is 
carried out to the location corresponding to the 2nd water port 72, and it is set at the time of 
close [ of valve portion 16a of the spindle 16 for fuel injection ]. Each water ports 71 and 72 are 
formed in a location where the 1st water free passage hole 75 will be in the condition of not 
being open for free passage, and the 1st water port 71 and the 2nd water port 72 will be in a free 
passage condition through the 1st water free passage hole, 75 at the time of open [ of valve 
portion 1 6a ]. 

[0046] Moreover, while tubed water induction room 41c is formed like boost room 41b, lower rod 
section 42b prepared by projecting caudad from the underside of the piston object 42 is inserted 
in the lower part of an intensifier 35 into the above-mentioned water induction room 41c, 
enabling free sliding. Moreover, while the 3rd water port 73 is formed, in the above-mentioned 
lower rod section 42b, the 2nd water free passage hole 76 which opens the 3rd water port 73 
and the inside of water induction room 41c for free passage is formed at the side-attachment- 
wall section of water induction room 41c of an intensifier 35. 

[0047] Therefore, in the above-mentioned water supply line (water supply path) 34, a water pump 
33 and the 1st water port 71 are connected by 1st water supply line section 34a. Moreover, the 
2nd water port 72 and water induction room 41c of an intensifier 35 are connected by 2nd water 
supply line section 34b. Furthermore, the water from the 3rd water port 73 is connected in the 
middle of the 34d of the 4th water supply line sections connected to the boost room 41b side 
through 3rd water supply line section 34c, and the accumulator 77 for water supply is formed in 
the middle of the above-mentioned 2nd water supply line section 34b. In addition, in the middle 
of the above-mentioned 1st and 2nd water supply line sections 34a and 34b, the throttle valve 
78 and the check valve 79 are infixed, respectively. 

[0048] Furthermore, like the 2nd example, while the oil port 81 is formed and 1st fuel-supply 
duct section 1 1a is connected to actuation room 41a of the cylinder room 41, the above- 
mentioned oil port 81 and the oil sump 5 of the fuel-injection room 12 are connected to the side 
attachment wall of the cylinder room 41 of the above-mentioned intensifier 35 by 2nd fuel- 
supply duct section 11b. 

[0049] in addition, in an intensifier 35, when the piston object 42 is descending While the oil port 
81 and actuation room 41a are in the condition of not being open for free passage, the 3rd water 
port 73 and water induction room 41c are in a free passage condition through the 2nd water free 
passage hole 76. Moreover, when the piston object 42 goes up with fuel oil, while the oil port 81 
and actuation room 41a will be in a free passage condition, each port 73 and 81 is formed so that 
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the 3rd water port 73 and water induction room 41c may be in the condition of not being open 
for free passage. 

[0050] In the above-mentioned configuration, when fuel oil is supplied, only in a predetermined 
stroke, the piston object 42 of an intensifier 35 will go up, it will be in the condition that 
actuation room 41a and the oil port 81 were open for free passage, and the fuel oil of a 
predetermined pressure will be supplied to inside 5 a sump. 

[0051] Then, that fuel injection timing is shifted a little from the nozzle from which fuel oil and 
water differ by the same actuation as the 1st example of the above, and it is injected in a 
combustion chamber 2. Moreover, when the spindle To for fuel injection goes up, the 1st water 
port 71 and the 2nd water port 72 will be in a free passage condition through the 1st water free 
passage hole 75, and water will be supplied in an accumulator 77 at this time. And after injection 
of fuel oil and water finishes, return, and water induction room 41c and the 3rd water port 73 will 
be mutually opened for free passage by the original condition through the 2nd water free passage 
hole 76 in the piston object 42 of an intensifier 35 by a return spring .43 etc., therefore the water 
in an accumulator 77 will be supplied in boost room 41b. 

[0052] In addition, the opening location of the oil port 81 is set up so that the amount of water 
injection may be proportional to fuel oil consumption, i.e., the high voltage holding time of fuel oil. 
Moreover, also in the example of **** 4, as shown in drawing 6 , guide hole 19a for showing 
directly the advice member 18 to the upper bed section of the spindle 17 for water injection is 
formed. 

[0053] Next, the 5th example of this invention is explained based on drawing 7 . While forming the 
intensifier for pressurizing water separately with an injection valve body, the boost device of 
water is established in an injection valve body, and it is made to pressurize in the example of 
**** 5 in the 1st example of the above according to migration of the spindle for fuel injection to 
having used fuel oil as a source of application of pressure of an intensifier. 
[0054] Therefore, since other configurations except the boost device section of water are the 
same as that of the 1st example, the same number is given to the same components and the 
explanation is omitted. That is, as shown in drawing 7 , the spindle 16 for fuel injection arranged 
in the cylinder room 15 formed in the injection valve body 1 consists of lower tubed part 16A 
which has valve portion 16a, pars intermedia flange 16B of the major diameter formed above 
lower tubed part 16A, and up tubed part 16C of the minor diameter formed above this pars 
intermedia flange 16B. 

[0055] Moreover, the cylinder room 15 where such a spindle 16 for fuel injection is arranged 
consists of lower cylinder room 15A which contains lower tubed part 16A, pars intermedia 
cylinder room 15B which shows only predetermined distance movable to medium flange 16B, and 
up cylinder room 15C by which the boost room 101 of predetermined height is formed in the 
upper part while guiding up tubed part 16C. 

[0056] And this boost room 101 is arranged in the middle of the water supply line (water supply 
path) 34 in the water feeder 31. That is, a water pump 33 and the above-mentioned boost room 
101 are connected by 1st water supply line section 34a, and this boost room 101 and guide hole 
19a which is open for free passage to water supply path 17a of the spindle 17 for water injection 
are connected by 2nd water supply line section 34b. 

[0057] And the actuation room 102 and the fuel-supply duct (fuel-supply path) 1 1 which are 
further formed in the underside of pars intermedia cylinder room 15B are connected by the fuel 
communication trunk way (fuel-supply path) 44. 

[0058] Moreover, above pars intermedia cylinder room 15B, while the 1st spring object 21 which 
energizes the spindle 16 for fuel injection caudad is arranged, in tubed crevice 1a of the injection 
valve body 1, the 2nd spring object 22 which energizes the spindle 17 for water injection caudad 
is arranged. 

[0059] Therefore, in the above-mentioned configuration, if fuel oil is supplied through the fuel- 
supply duct 11, while a part will enter in an oil sump 5, the remainder enters in the actuation 
room 102. If, as for the fuel oil which entered in the oil sump 5, the pressure reaches beyond a 
predetermined value, as for an aperture and fuel oil, valve portion 16a will be injected from the 
fuel-injection hole 3 through the fuel-injection room 12. 
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[0060] On the other hand, the fuel oil which entered in the actuation room 102 also reaches a 
predetermined pressure, and if the force (force generated in eye a sump and the actuation 
interior of a room) of act on the underside of the spindle 16 for fuel injection becomes larger 
than the energization force of the 1st spring object 21, the spindle 17 for fuel injection will go up, 
the water in the boost room 101 will be pressurized, and it will be supplied in water supply path 
17a. 

[0061] And the water supplied in water supply path 17a enters in a puddle 6, and if the force 
generated in this puddle 6 becomes larger than the energization force of the 2nd spring object 
22, water will be succeedingly injected by injection of fuel oil in a combustion chamber 2 like the 
1 st example. 

[0062] Also in this case, it has the same effectiveness as the 1st example. In addition, in this 
example, since the movement magnitude (the amount of strokes) of the spindle for fuel injection 
also becomes long when there is much injection quantity of fuel oil, the injection quantity of 
water also increases along with it. Of course, when there is little injection quantity of fuel oil, the 
movement magnitude of the spindle for fuel injectioi^also becomes short, therefore the injection 
quantity of water also decreases. 

[0063] Next, the 6th example of this invention is explained based on drawin g 8 . In the 5th 
example of the above, the piston object for the water application of pressure of another object 
(it is also called a plunger) is prepared in the cylinder interior of a room with the spindle for fuel 
injection in the example of **** 6 to having used the migration of a spindle own [ for fuel 
injection ] directly pressurizing water. 

[0064] Therefore, since other configurations except the boost device section of water are the 
same as that of the 5th example, the same number is given to the same components and the 
explanation is omitted. That is, as shown in drawin g 8 R> 8, while arranging the tubed piston 
object 111 free [ sliding] in up cylinder room 15C of the cylinder room 15 formed in the injection 
valve body 1, let the headroom section be the boost room 1 12 for water application of pressure. 
[0065] Moreover, in the injection valve body 1, the device in which the above-mentioned piston 
object 111 is raised is established according to lifting of the spindle 16 for fuel injection, namely, 
above pars intermedia cylinder room 15B, among the above-mentioned cylinder rooms 15 The 
application-of-pressure oil supply room 113 for pressurizing the above-mentioned piston object 
1 1 1 is formed, and to two corresponding to the underside of pars intermedia cylinder room 15B 
of the injection valve body 1 While the 1st and 2nd oil port 121,122 is formed, respectively, inside 
the spindle 17 for fuel injection While the 1st oil free passage hole 123 where opening of the 
other end was carried out to the location corresponding to the above-mentioned 1st oil port 121 
while the end section carried out opening into the application-of-pressure supply room 1 13, and 
the end section carry out opening into the application-of-pressure supply room 113 The 2nd oil 
free passage hole 124 where opening of the other end was carried out to the location 
corresponding to the above-mentioned 2nd oil port 122 is formed. Moreover, while the fuel- 
supply duct (fuel-supply path) 1 1 and the above-mentioned 1st oil port 121 are connected by 
the fuel communication trunk way (fuel-supply path) 44, the above-mentioned 2nd oil port 122 
and the oil sump 5 are opened for free passage by the fuel-return pipe way 125. 
[0066] And it sets at the time of close [ of valve portion 16a of the spindle 16 for fuel injection ]. 
While making it the 1st oil port 121 and the 1st oil free passage hole 123 be in the condition of 
not being open for free passage Make it the 2nd oil port 122 and the 2nd oil free passage hole 
124 be in a free passage condition, and it sets at the time of open [ of valve portion 16a ]. While 
making it the 1st oil port 121 and the 1st oil free passage hole 123 be in a free passage 
condition, he is trying for the 2nd oil port 122 and the 2nd oil free passage hole 124 to be in the 
condition of not being open for free passage. 

[0067] Therefore, in the above-mentioned configuration, if fuel oil is supplied in an oil sump 5 
through the fuel-supply duct 1 1 and the pressure reaches beyond a predetermined value, as for 
an aperture and fuel oil, valve portion 16a will be injected from the fuel-injection hole 3 through 
the fuel-injection room 12. 

[0068] If the spindle 16 for fuel injection goes up, through the 1st oil port 121 and the 1st oil free 
passage hole 123, fuel oil will be supplied in the application-of-pressure oil supply room 113, and 
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the piston object 1 1 1 will be raised, the water in theffoost room 1 12 will be pressurized, and 
water will be supplied in water supply path 17a. 

[0069] And if the water supplied in water supply path 17a enters in a puddle 6 and the force 
becomes larger than the energization force of the 2nd spring object 22, water will be 
succeedingly injected by injection of fuel oil in a combustion chamber 2 like the 1st example. 
[0070] Of course, although it has the almost same effectiveness as the 5th example also in this 
case, in this example, fuel injection timing of water after fuel oil was injected becomes somewhat 
late compared with the thing of the 5th example. 

[0071] In addition, in this configuration, up tubed part 16C of the spindle 16 for fuel injection may 
not be in the condition inserted not necessarily into up cylinder room 15C, and just pressurizes 
the fuel oil in the application-of-pressure oil supply room 1 13 at least at the time of lifting of the 
spindle 16 for fuel injection. 

[0072] Next, the 7th example of this invention is explained based on draw ing 9 . In addition, 
although it considered as the configuration which prepared the water-injection hole under the 
fuel-injection hole while penetrating the core of the spindle for fuel injection and having arranged 
the spindle for water injection free [ sliding ] in each above-mentioned example In the example of 
**** 7, with each above-mentioned example, while penetrating the core of the spindle for water 
injection conversely and arranging the spindle for fuel injection free [ sliding ] conversely, it 
considers as the configuration which prepared the fuel-injection hole under the water-injection 
hole. 

[0073] In drawing 9 , 201 shows the injection valve bSxJy of the fuel injection valve for 2 liquid 
injection in the same Diesel engine as each above-mentioned example, and water is supplied to 
this injection valve body 201, and it is constituted so that it may be separately injected in a 
combustion chamber 202, respectively, while fuel oil is supplied by the fuel pump (not shown). 
[0074] Namely, the water-injection room 212 of the shape of a cylinder opened for free passage 
by the injection valve body 201 in the water supply line (it mentions later) 21 1, The fuel-injection 
room 213 of the shape of a cylinder made into the minor diameter rather than the water- 
injection room 212 while the point of this water-injection room 212 was open for free passage is 
formed. To the point of the injection valve body 201 The fuel-injection hole 204 which is open for 
free passage in the water-injection hole 203 and the fuel-injection room 213 which are open for 
free passage in the water-injection room 212 is formed. In the upper part section of the above- 
mentioned water-injection room 212 While the tubed space room 215 of a major diameter is 
formed, in this tubed space room 215 The spindle 216 for water injection with which valve 
portion 216a for opening and closing the puddle 205 which is a connection with the water supply 
line 21 1 of the above-mentioned water-injection room 212 was formed in the soffit section is 
arranged free [ sliding ] in the direction of an axial center. Moreover, in through hole 216b formed 
in the core of this spindle 216 for water injection, the spindle 217 for fuel injection with which 
fuel-supply path 217a was formed in that core is arranged free [ sliding ]. In addition, valve 
portion 217b for opening and closing the oil sump 206 which is the connection of the soffit 
section of the fuel-injection room 213 and the fuel-injection hole 204 is prepared in the point 
which is the soffit of the spindle 217 for fuel injection? 

[0075] Moreover, the direction of the water-injection hole 203 established in the point of the 
above-mentioned injection valve body 201 is made to be the same as that of the 1st example in 
the direction which is injected toward the elevated-temperature field in a combustion chamber 
202. 

[0076] And on the injection valve body 201, an energization means to energize caudad possesses 
the spindle 216 for water injection, and the spindle 217 for fuel injection. First, explanation of the 
energization means of the spindle 216 for water injection arranges the 1st spring object 221 
which energizes the spindle 216 for water injection caudad in up space room 215a of the tubed 
space room 215 formed in the injection valve body 201. 

[0077] Next, if the energization means of the spindle 217 for fuel injection is explained, while 
tubed crevice 201a will be formed in the upper part location of the above-mentioned tubed 
space room 215 of the injection valve body 201, in this tubed crevice 201 a, the 2nd spring object 
222 which energizes caudad flange 217c formed in the upper part of the spindle 217 for fuel 
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injection inserted in in this crevice is arranged. 

[0078] Therefore, valve portion 216a of the spindle 216 for water injection is made into a closed 

state with the above-mentioned 1st spring object 221, and valve portion 217b of the spindle 217 

for fuel injection is made into a closed state with the 2nd spring object 222. 

[0079] Of course, the fuel-supply duct (fuel-supply path) 214 which has a fuel pump is 

connected to fuel-supply path 21 7a of the above-mentioned spindle 21 7 for fuel injection. And in 

this example, the water feeder 231 which supplies waiter in the water-injection room 212 is 

formed. 

[0080] That is, the water feeder 231 consists of the water tank 232, a water pump 233, a water 
supply line (water supply path) 21 1 for supplying the water supplied from this water pump 233 in 
the water-injection room 212, and an intensifier 235 that is operated by the pressure of fuel oil 
and increases the pressure of water while being prepared in the middle of this water supply line 
211. 

[0081] Namely, the piston object 242 with which this intensifier 235 has been arranged in the 
cylinder room 241 and this cylinder room 241, enabling free sliding, It consists of return springs 
243 which energize caudad head section 242a of this piston object 242. Moreover, the head end 
cylinder room which is the head section 242a side of the piston object 242 of this cylinder room 
241 241a and the above-mentioned fuel-supply duct (fuel-supply path) 214 are connected on 
the fuel communication trunk way (fuel-supply path) 251. (It is hereafter called an actuation 
room) Moreover, the above-mentioned water supply line 21 1 is connected to rod-side cylinder 
room (henceforth boost room) 241b which is the rod section 242a side of the piston object 242 
of the cylinder room 241. 

[0082] Moreover, it branches from the above-mentioned fuel-supply duct 214 middle, and a valve 
mechanism is formed in the injection valve body [ which it is in the middle of the fuel 
communication trunk way 251 which supplies fuel oil to an intensifier 235 side ] 201, and spindle 
217 side for fuel injection, and it is constituted so that this valve mechanism may be operated 
with migration of the spindle 217 for fuel injection. 

[0083] that is, the 1st oil port 261, the 2nd oil port 262, and the 3rd oil port 263 are established 
in the injection valve body 201 side — inside the spindle 217 for fuel injection both While the 1st 
oil free passage hole 264 where opening of the other end was carried out to the location 
corresponding to the 3rd oil port 263 while the end section carried out opening to the location 
corresponding to the 1st oil port 261, and the end section carry out opening to the location 
corresponding to the 2nd oil port 262 The 2nd oil free passage hole 265 where opening of the 
other end was carried out to the location corresponding to the 3rd oil port 263 is formed. 
Moreover, the 1st oil port 261 and the 2nd oil port 262, and the fuel-supply duct 214 are opened 
for free passage by the 1st and 2nd fuel connection duct sections 251a and 251b, respectively. 
Moreover, the 3rd oil port 263 and actuation room 241a which is the head end cylinder room of 
an intensifier 235 are connected by 3rd fuel connection duct section 251c. And it sets further at 
the time of close [ of valve portion 21 7b of the above-mentioned spindle 21 7 for fuel injection ]. 
While the 1st oil port 261 and the 3rd oil port 263 are in the condition of not being open for free 
passage By the 2nd oil free passage hole 265, the 2nd oil port 262 and the 3rd oil port 263 will be 
in a free passage condition, and it will set at the time of open [ of valve portion 217b ]. By the 
1st oil free passage hole 264, while the 1st oil port 261 and the 3rd oil port 263, i.e., 3rd fuel 
connection duct section 251c, will be in a free passage condition Each oil port 261,262,263 is 
formed so that the 2nd oil port 262 and the 3rd oil port 263 may be in the condition of not being 
open for free passage. 

[0084] Therefore, in this configuration, if fuel oil is supplied to the fuel-supply duct 214, it will 
enter in an oil sump 206 through the inside of fuel-supply path 21 7a, the fuel oil in this will be 
pressurized, and the spindle 217 for fuel injection will go up. For this reason, by the 1st oil free 
passage hole 264, the 1st oil port 261 and the 3rd oil port 263 will be in a free passage condition, 
and through 3rd fuel connection duct section 251c, fuel oil enters in actuation room 241a of an 
intensifier 235, and raises the piston object 242. If the piston object 242 goes up, the water in 
boost room 241b will be pressurized, this pressurized water will enter in a puddle 205 through the 
water supply line 21 1, the spindle 216 for water injection will go up that it is also at that 
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pressure, and water will be succeedingly injected by injection of fuel oil in a combustion chamber 
202. In addition, after injection of fuel oil is completed, the spindle 217 for fuel injection 
descends, the 2nd oil port 262 and the 3rd oil port 263 will be in a free passage condition through 
the 2nd oil free passage hole 265, and the fuel oil in actuation room 241a will return in the fuel- 
supply duct 214. That is, with the pressure of a return spring 243 and water, the piston object 
242 in an intensifier 235 descends, and is returned to the original condition. 
[0085] The effectiveness that 1st it is the same also in this configuration of the above is 
acquired. Next, the 8th example of this invention is explained based on drawin g 1010 . While being 
made to perform supply of fuel oil in the 4th example of the above through the port section 
prepared in the intensifier side As opposed to forming a valve mechanism in the middle of 
[ both ] the water supply line which supplies water to an intensifier (i.e., an injection valve body 
side and an intensifier side) in the example of **** 8 In the configuration of the 4th example, 
while penetrating the core of the spindle for water injection and arranging the spindle for fuel 
injection free [ sliding ] like the 7th example, it considers as the configuration which prepared the 
fuel-injection hole under the water-injection hole. 

[0086] Therefore, the same number is given to the same components as the 7th example, and 
the explanation is omitted. As shown in drawing 10 , namely, to the injection valve body 201 side 
the 1st water port 271 and the 2nd water port 272 are formed — inside flange 217c of the 
spindle 217 for fuel injection both While the 1st water free passage hole 275 is formed and 
opening of the end section of this 1st water free passage hole 275 is carried out to the location 
corresponding to the 1st water port 271 Opening of the other end is carried out to the location 
corresponding to the 2nd water port 272, and it is set at the time of close [ of valve portion 217b 
of the spindle 217 for fuel injection ]. Each water port 271,272 is formed in a location where the 
1st water free passage hole 275 will be in the condition of not being open for free passage, and 
the 1st water port 271 and the 2nd water port 272 will be in a free passage condition through the 
1st water free passage hole 275 at the time of open [ of valve portion 217b ]. 
[0087] Moreover, while tubed water induction room 241c is formed like boost room 241b, lower 
rod section 242c prepared by projecting caudad from the underside of the piston object 242 is 
inserted in the lower part of an intensifier 235 into the above-mentioned water induction room 
241c, enabling free sliding. Moreover, while the 3rd water port 273 is formed, in the above- 
mentioned lower rod section 242c, the 2nd water free passage hole 276 which opens the 3rd 
water port 273 and the inside of water induction room 241c for free passage is formed at the 
side-attachment-wall section of water induction rooG$,241c of an intensifier 235. 
[0088] Therefore, in the above-mentioned water supply line (water supply path) 21 1, a water 
pump 233 and the 1st water port 271 are connected by 1st water supply line section 21 1a. 
Moreover, the 2nd water port 272 and water induction room 241c of an intensifier 235 are 
connected by 2nd water supply line section 21 1b. Furthermore, the water from the 3rd water 
port 273 is connected in the middle of the 21 1 d of the 4th water supply line sections connected 
to the boost room 241b side through 3rd water supply line section 21 1c, and the accumulator 
277 for water supply is formed in the middle of the above-mentioned 2nd water supply line 
section 21 1b. 

[0089] Furthermore, like the 2nd example, while the oil port 281 is formed and 1st fuel-supply 
duct section (fuel-supply path) 214a is connected to actuation room 241a of the cylinder room 
241, the above-mentioned oil port 281 and fuel-supply path 217a are connected to the side 
attachment wall of the cylinder room 241 of the above-mentioned intensifier 235 by 2nd fuel- 
supply duct section (fuel-supply path) 214b. 

[0090] in addition, in ah intensifier 235, when the piston object 242 is descending While the oil 
port 281 and actuation room 241a are in the condition of not being open for free passage, the 
3rd water port 273 and water induction room 241c are in a free passage condition through the 
2nd water free passage hole 276. Moreover, when the piston object 242 goes up with fuel oil, 
while the oil port 281 and actuation room 241a will be in a free passage condition, each port 
273,281 is formed so that the 3rd water port 273 and water induction room 241c may be in the 
condition of not being open for free passage. mm9 

[0091] In the above-mentioned configuration, when fuel oil is supplied, only in a predetermined 
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stroke, the piston object 242 of an intensifier 235 will go up, it will be in the condition that 
actuation room 241a and the oil port 281 were open for free passage, and the fuel oil of a 
predetermined pressure will be supplied to inside 206 a sump through 2nd fuel-supply duct 
section 214b and fuel-supply path 217a. 

[0092] Then, that fuel injection timing is shifted a little from the nozzle from which fuel oil and 
water differ by the almost same actuation as the 7th example of the above, and it is injected in a 
combustion chamber 202. Moreover, when the spindle 217 for fuel injection goes up, the 1st 
water port 271 and the 2nd water port 272 will be in a free passage condition through the 1st 
water free passage hole 275, and water will be supplied in an accumulator 277 at this time. And 
after injection of fuel oil and water finishes, return, and water induction room 241c and the 3rd 
water port 273 will be mutually opened for free passage by the original condition through the 2nd 
water free passage hole 276 in the piston object 242 of an intensifier 235 by a return spring 243 
etc., therefore the water in an accumulator 277 will be supplied in boost room 241b. 
[0093] In addition, the opening location of the oil port 281 is set up so that the amount of water 
injection may be proportional to fuel oil consumption, i.e., the high voltage holding time of fuel oil, 
also in this case. 



[Effect of the Invention] NOx in a Diesel engine [ in / as mentioned above / this invention ] 
According to the reduction-ized approach, in order t^make a combustion chamber inject fuel oil 
and water independently, compared with the combustion system by the water emulsion fuel, 
while ignitionability becomes good, combustion is stabilized, therefore combustion efficiency 



[0095] According to the configuration of the fuel injection valve of this invention, fuel oil and 
water to make [ moreover, ] a combustion chamber inject from an injection valve body Since 
sliding of the spindle for fuel injection and the spindle for water injection is made to perform one 
by one, or he is trying to make it perform one by one as sliding of each spindle is interlocked 
mutually For example, since each injection can be made to perform mechanically unlike the 
device in which fuel oil and water are made to inject using a control valve etc., the configuration 
can simplify dramatically. 

[0096] Moreover, it can prevent that do not need required mixed equipment etc. but can simplify 
equipment itself when using a water emulsion fuel, for example, since he is trying to make fuel oil 
and water inject independently in this way, and injection time becomes long like [ in the case of 
making fuel oil and water into the shape of a layer, and injecting them further, ], and engine 
effectiveness falls. 



[0094] 



improves. 



[Translation done.] 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Draw i n g 1] It is the important section sectional view showing the configuration of the 2 liquid 
injection valve in the 1 st example of this invention. 

[Drawing 2] It is the side elevation showing the fuel oil and the water-injection condition in this 
1 st example. 

[Drawing 3] It is the C-C view Fig. of drawing 2 . 

[D rawin g 4] It is the important section sectional view showing the configuration of the 2 liquid 
injection valve in the 2nd example of this invention. 

[D raw ing 5] It is the important section sectional view showing the configuration of the 2 liquid 
injection valve in the 3rd example of this invention. 

[Drawing 6] It is the important section sectional view showing the configuration of the 2 liquid 
injection valve in the 4th example of this invention. 

[ Draw ing 7] It is the important section sectional view showing the configuration of the 2 liquid 
injection valve in the 5th example of this invention. 

[ Drawin g 8] It is the important section sectional view showing the configuration of the 2 liquid 
injection valve in the 6th example of this invention. 

[Drawing 9] It is the important section sectional view showing the configuration of the 2 liquid 
injection valve in the 7th example of this invention. 

[Drawing 10] It is the important section sectional view showing the configuration of the 2 liquid 
injection valve in the 8th example of this invention. 

[Drawing 1 1 ] It is the important section side elevation showing the injection condition of the fuel 
oil in the conventional example. 
[Description of Notations] 

1 Injection Valve Body 

2 Combustion Chamber 

3 Fuel Nozzle 

4 Water-Injection Hole 

5 Oil Sump 

6 Puddle 

1 1 Fuel Supply Line 

12 Fuel-Injection Room 

1 3 Water-Injection Room 

15 Tubed Space Room 

16 Spindle for Fuel Injection 
16a Valve portion 

16b Through hole 

1 7 Spindle for Water Injection 
1 7a Water supply path 

1 7b Valve portion 

21 1st Spring Object 

22 2nd Spring Object 
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31 Water Feeder 

34 Water Supply Line 

35 Intensifier 

41 Cylinder Room 

42 Piston Object 
51 Oil Port 

61 1st Oil Port 

62 2nd Oil Port 

63 3rd Oil Port 

64 1st Oil Free Passage Hole 

65 2nd Oil Free Passage Hole 

66 1st Fuel Communication Trunk Way 

67 2nd Fuel Communication Trunk Way 

68 3rd Fuel Communication Trunk Way 

71 1st Water Port 

72 2nd Water Port 

73 3rd Water Port 

75 1st Water Free Passage Hole 

76 2nd Water Free Passage Hole 
81 Oil Port 

101 Boost Room 

102 Actuation Room 

1 1 1 Piston Object 

112 Boost Room 

113 Pressurization Oil Actuation Room 

121 1st Oil Port 

122 2nd Oil Port 

123 1st Oil Free Passage Hole 

124 2nd Oil Free Passage Hole 

201 Injection Valve Body 

202 Combustion Chamber 

203 Water-Injection Hole 

204 Fuel Nozzle 

205 Puddle 

206 Oil Sump 

21 1 Water Supply Line 

212 Water-Injection Room 

213 Fuel-Injection Room 

215 Tubed Space Room 

216 Spindle for Water Injection 
216a Valve portion 

217 Spindle for Fuel Injection 
217a Fuel-supply path 

217b Valve portion 

221 1st Spring Object 

222 2nd Spring Object 
231 Water Feeder 
235 Intensifier 

241 Cylinder Room 

242 Piston Object 

261 1st Oil Port 

262 2nd Oil Port 

263 3rd Oil Port 

264 1st Oil Free Passage Hole 
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265 2nd Oil Free Passage Hole 

271 1 st Water Port 

272 2nd Water Port 

273 3rd Water Port 

275 1st Water Free Passage Hole 

276 2nd Water Free Passage Hole 
281 Oil Port 



[Translation done.] 
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